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Uncertainty in global soil C stock estimates and 
projections by ESMs

Carbon balance projections for 21 century vary from 72 GT С loss to 253 GT С gain 
(Todd-Brown et al., 2014)

Current carbon stock estimates are 425 – 2111 GT С (Tian et al., 2015, based on 
Multiscale Synthesys and Terrestrial Model Intercomparison Project (MsTMIP), 22 
models) or 510 - 3040 GT С (from 5th IPCC report based on results of Coupled 
Model Intercomparison Project CMIP5, 11 models). 6th IPCC report coming in 2021 
based on comparison project CMIP6 is expected to include nearly 100 models.

Estimates of future SOC dynamics range widely, and recent compilations of soil 
radiocarbon suggest that global models underestimate the transit time of C in soil, 
biasing estimates for soil C sequestration in future years (He et al., 2016).
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Main mechanisms:
✓ Microbial growth with 

dynamic CUE and 
turnover rate

✓ Priming effect: decay of 
stable organic matter 
pool is possible if labile 
OM is present

✓ Temperature and 
moisture dependence of 
reaction rates

✓ Adsorption strength and 
physical occlusion
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Community Earth System Model (CESM 4.0)
Scenario 1deg_GSWP3v1_CMIP6_SSP3-7
Global Soil Wetness Project Phase 3
Grid 1.25 × 0.94°
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Model versions
Model 1 Model 2 Model 3 Model 4 Model 5

+ + + + -

dynamic constant dynamic constant -

+ + - - -
157 163 168 202 267
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Tha   y    o  y   a t  on !


